The study presented here estimates the total health care cost attributable to smoking induced cardiovascular disease in Tanzania. The study based on a survey conducted at a referral university hospital in Dar es Salaam in 2014. Assuming a 2% prevalence rate of cardiovascular disease and a population of 47.2 million, it was estimated that there are 943,800 cardiovascular patients in Tanzania. The proportion of ever smokers among the surveyed patients was found to be 25 percent yielding 240,400 patients who suffer from smoking induced cardiovascular diseases. Per capita annual expenditure per patient is estimated to be 566.6 US dollars and total annual expenditure for the country was estimated to be 136.1 million US dollars. On a per capita basis more direct and indirect cost is incurred on males compared to females; more is spent on the elderly (40 or more years) compared to the youth (less than 20 years). When compared with the mean annual household income of the surveyed population, the smoking induced per capita expenditure constitutes 35% of household income.
Introduction
 Tanzania is one of the largest countries both in area (26,000 sq km) and a population of 47.2 million. The country is also one of the major producers of tobacco in the world and the second largest producer in Africa [1] . For the year 2011-2012, the area planted was 118,250 hectares with a yield of 126,620 tones giving 1.07 tons per hectare [2] . Export earned from tobacco for the same year was 252.6 million US dollars [2] . The latter constitutes 40% of total export earnings from traditional crops. With regards to cigarette smoking, the overall smoking prevalence rate is 12.4 for males, 8 .8% for females and 10.6 overall [3] [4] [5] . The overall estimate increases to 20.5% when the reference population is limited to adults (15 to 60 years). Most smokers in Tanzania appear to lack of the understanding of the harmful health effects of smoking, the corresponding higher health expenditure as well as reduced earnings that emanate from smoking related diseases.
Within Tanzanian agriculture tobacco leaf production is the most subsidized when compared with other basic necessities such as maize, rice and ground nut. The percent of tobacco farmers using improved seed, modern fertilizer and having access to credit facilities is 83.8, 96.4 and 61.7 percent respectively. The corresponding values for maize growers (the major staple diet of Tanzanians) are only 13.4, 34.6 and 9.1 percent respectively [6] . Most tobacco leaves are exported and some are used as inputs in the production of cigarette.
Cigarettes in Tanzania are produced by the National Tobacco Corporation. Government revenue from profit and excise tax are substantial. As a result, the government and parastatals appear to be reluctant to highlight the negative social and health impact of tobacco production and cigarette consumption. In 2007, D DAVID PUBLISHING the government of Tanzania ratified the WHO's Framework Convention on tobacco control. However implementing the convention guidelines appears to be lagging. Chances are that the revenue generated from cigarette production and consumption may be much less than the direct and indirect expenditure on health that emanate from tobacco production and cigarette smoking. There is the need to estimate the direct and indirect health care cost of smoking at a national level and compare the result with the revenue that accrues to the government from cigarette production and cigarette excise taxes.
At a household or at an individual level there are relatively few studies that consider the health care cost which emanates from smoking [7, 8] . In Tanzania there is hardly any detailed study related to estimating direct and indirect monetary expenditure on diseases emanating from cigarette smoking at an individual, at a regional or at a national level. The objective of the study is thus to provide a national estimate for the costs of smoking induced cardiovascular disease in Tanzania and compare the results with the excise tax revenue that accrues to the government.
Methods
The health care cost of smoking induced cardiovascular disease will be divided into direct, indirect as well as total cost. It should be noted that all cardiovascular diseases do not emanate from smoking and not all cardiovascular patients are smokers. An attempt is made to see the proportion of ever smokers from patients suffering cardiovascular diseases. This will enable us to isolate and estimate the total cost of treating cardiovascular diseases that are attributable to smoking. Assuming that survey results are representative of the Tanzanian population, total cost at a national level will also be estimated.
The data for the study are based on a 2014 survey that was conducted among patients with cardiovascular diseases. The questionnaire was administered in both China and Tanzania; the questionnaire was translated into Swahili-the official language of Tanzania. The survey was conducted at the Mihumbili University referral hospital located in Dar es Salaam Tanzania. 123 patients were interviewed over a period of two months. 59 patients were outpatients and 64 were inpatients. It should be noted that inpatients have serious cardiovascular problems when compared with outpatients. Enumerators included two doctors, a nurse, and two postgraduate students.
Results and Discussion

Descriptive Statistics
Before estimating costs the background characteristics of the respondents is estimated and presented in Table 1a . The results show that 46.6% of the outpatients as being males; the corresponding value for inpatients is 56.5%. This result may be viewed with the fact that the intensity of smoking related diseases (inpatients) in Tanzania is much higher for males than females. The percent of males aged 40 years and above (the age range when tobacco related diseases are at their peak) is 66.1% for outpatients and 57.8% for inpatients. Compared to inpatients, outpatients seem to have smaller household size, higher monthly income and higher insurance coverage. The survey also shows that the percent of ever smokers among the cardiovascular patients as being 28.2% for outpatients and 21.9% for inpatients. When the percent of ever smokers among the surveyed population is cross classified by gender, male ever smokers make 41.3% of the respondents; the corresponding value for females is a mere 8.5 percent. Table 1b presents a distribution on the number of visits per year as classified by out and inpatients.
An assumption is made that the more frequent the visits by a patient, the more serious the disease. The results in Table 1b show that 55.9% of outpatients have visited health centers at least three times per year; the corresponding value for inpatients is 40.3% suggesting that a large percent of the patients are suffering from serious cardiovascular ailment. When reclassified by 
Estimating the Cost of Treatment of Cardiovascular Diseases
In the following paragraphs an attempt is made to estimate the cost attributable to cardiovascular diseases among ever smokers. It is already noted that the costs are classified into two-direct and indirect cost. Direct costs include hospital bills for both outpatients and inpatients along with the drug costs. Indirect costs include other costs related to hospital visitation, travel costs to and from the hospital, time lost by the patient (converted to monetary value) as well as the cost for a caregiver(s). The results, which are given as mean expenditure per patient, are summarized in Tables  2a-2c.   The following observations may be drawn from  Tables 2a-2c, As expected, inpatient cost is 23.0% higher than outpatient's, direct cost is 55.0% higher than indirect cost.
When comparing on a per capita basis more direct and indirect cost is incurred on males compared to females. This result is consistent with the fact that the majority of the smokers are males; it should also be noted that males appear to have easier access to health facilities than females.
Among the tobacco induced cardiovascular patients, more expenditure is incurred on patients aged 40 to 59 years followed by those aged 20 to 39 years. Again this is consistent with similar studies elsewhere implying that prolonged smoking is more likely to increase the cost and prevalence of tobacco related diseases. Relatively less amount is spent among ever smokers aged less than 20 years.
An attempt is also made to compare the healthcare cost per patient with per household annual income. For inpatients and outpatients total healthcare cost constitute 32% and 39% of annual income respectively. This is a major drain on the already low household income in Tanzania.
Estimating the Cost of Smoking Attributable Diseases for Tanzania
Based on the results of the stated survey, an attempt is made to estimate the aggregate cost of smoking attributable cardiovascular disease for the whole country. The following information will be needed:
(1) The age and gender distribution of ever smokers, this will be estimated from survey result;
(2) The size and gender distribution of Tanzanian population for 2013; (3) The prevalence of cardiovascular diseases in 2013 for Tanzania.
Size and Gender Distribution of Tanzanian Population
It was earlier noted that the total population of Tanzania for 2013 was 47.2 million. Males constitute 49 percent while females are 51 percent The national prevalence rate of cardiovascular diseases is about 20 per 1,000 or 2 percent which gives us 943,000 cardiovascular patients (Tanzanian health professionals state that this is an underestimate). The age distribution of these patients is obtained from survey results. It should again be noted that not all cardiovascular diseases are due to smoking only. This leads one to estimating the proportion of ever smokers among the cardiovascular patients; this is again obtained from survey and is given in column 3 of Table  3 . The table also gives the total cardiovascular patients and the proportion of ever smokers among these patients; the age distribution is also given.
The results above show that there were about 240,400 smoking induced cardiovascular patients in Tanzania in 2013. The table also shows that the magnitude of smoking induced cardiovascular disease increases with age; more than 50 percent of cardiovascular patients aged 60 and above are classified as smoking induced.
Estimated Cost of Tobacco Related Illness for Tanzania
Based on the results in last column of Table 2c (cost  estimate) and Table 3 column 4 (number of patients), an estimate of direct, indirect and the total annual cost of smoking in US dollars for Tanzania. The result is given in Table 4 . The age distribution of expenditure group is also provided.
The above results show that the total smoking related health expenditure in Tanzania was 136.1 million dollars per year. Sixty-one percent of this is direct while 39% is indirect. Most of the patients appear to be elderly who have been smoking for many years; this is likely to prolong recovery, increase health care costs, accelerate mortality and decrease life expectation. The total amount of earning from tobacco export for Tanzania is 335.4 million dollars while cigarette tax revenue is 54 million dollars (URT 2013) [2] . This suggests that revenue generated from cigarette tax is less than the expenditure on smoking induced cardiovascular diseases. It is already noted that the above estimate is based on the assumption that the prevalence of cardiovascular disease in Tanzania is 2% which may be an underestimate. Tanzania is an African country with understaffed and inefficient health facilities, with per capita income of 560 dollars per year; the latter is three times lower than that of China. Access to health care centers is thus limited. In other words, the total cost may be an underestimate. Other reasons for the under estimation include the fact that many Tanzanian smokers belong to low income group and are less likely to have access to referral clinics; in other words, there may be a serious under reporting. Other smoke related diseases such as hip fracture, gum diseases are not considered. The loss in earnings due to higher mortality (low life expectation) is also not accounted for. Most important passive smoking is not included. The latter is likely to be high within a household setting where the mean household size is more than five individuals.
Conclusion
The prevalence of cigarette smoking in Tanzania is 10.6 percent-a relatively low value by world standards. However, the estimated total cost of smoking related cardiovascular disease is relatively high when compared with the country's overall or per capita GDP. A large percent of cigarette (raw tobacco) smokers in Tanzania belong to low income group and expenditure on smoking attributable diseases constitute a significant percent of household income. The mean monthly income between non smoking and ever smoking cardiovascular patients is compared; the survey results reveal that non smoking patients income was 138.2 US dollars; while the corresponding value for ever smoking patients 110.2 US dollars-a difference of 25.4%. Besides, about 29% of non smoking cardiovascular patients appear to be insured; the corresponding value for ever smoking patients is only 23%. In other words, the burden of health care cost is high among ever smokers.
It was also noted that the total national expenditure on smoking related cardiovascular cancer patients is an underestimate. A more comprehensive study on the health care costs of smoking induced diseases is likely to yield a higher cost. Policy makers in Tanzania ought to introduce policies and guidelines that ought to decrease the prevalence of ever smoking in Tanzania.
This will help reduce the cost of smoking related diseases.
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